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* NOTICES' * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to rotating-disk type storage, and relates to the suitable rotating-disk ty 
storage for dust removing, cooling, and **** reduction in equipment of the information storage device which uses 
rotating disks, such as a magnetic disk unit and an optical disk unit, as an information record medium especially. 
[0002] 

[Description of the Prior Art] Conventionally, about the magnetic disk unit equipped with the rocking actuator, the 
circulating-flow way structure in dust removing which is indicated by JP,59-1 18195,U, JP,60-1 46997 ,U, JP,61- 
170194,U, JP,63-2299,U, JP,2-76191,A, etc., or equipment aiming at cooling has been examined. 
[0003] 

[Problem(s) to be Solved by the Invention] For example, since only the dust which is contained in the air current led 
filtering passage among the raising dust in equipment in the case of the circulating-flow way structure of collecting t 
dust in the equipment illustrated by JP,59-1 18195,U and JP,60-146997,U is set as the object of dust removing, there 
a problem in which the dust-removing efficiency of filter original is not employed efficiently. 
[0004] Moreover, when the voice coil motor which drives actuators, such as a circulating-flow way of a view 10 of 
JP,63-2299,U, JP,61-170194,U, and JP,2-76191,A, is cooled by the circulating flow, in order to fall remarkably with 
such open passage structure by static pressure recovery with a rapid speed of the air current which flows out of betw 
disks into an actuator side, when the exoergic parts of others, such as Read/write IC, are in an actuator side, the 
problem on which sufficient cooling is not performed is produced. Especially, in a view 10 given in JP,2-76191,A, in 
order for the rate of flow of a cooling fin 26 and the 27 circumference to fall, these effects decrease. 
[0005] Furthermore, at a large-sized magnetic disk unit and the magnetic disk unit which performs systematic coolin 
like a disk array system, a problem arises in a relation with external intercooling. For example, in the magnetic disk 
unit illustrated by aforementioned JP,63-2299,U and JP,61-170194,U, since the thermolysis efficiency over the exter 
by the side of an actuator is bad, it comes to cool a disk side by the external air current. However, since the disk of en 
is especially cooled superfluously about the direction of a disk laminating in this case, the problem that a temperatur 
off-track becomes large is produced. 

[0006] Moreover, let influence on a heat off-track or ********** head positioning be a problem in these high-end 
magnetic disk units also compared with the former. In the contact recording method especially expected as a future 
recording method, it is thought from the problem of wear and the flattery nature of a recording head that the rigidity 
a head support system falls greatly compared with the method by the conventional air film surfacing. For this reason 
thing and a bird clapper with the still more serious influence of such **** are expected. 

[0007] In contrast, it is in the inclination for disk number of sheets and a rotational frequency to increase, and for *** 
to increase by the demand of improvement in the speed and large-capacity-izing as a general inclination of a magnet 
disk unit. Moreover, it is in the inclination which the sizes and exoergic densities of a drive system, such as a voice c 
motor, also increase by strengthening of actuator driving force. For this reason, while restraining excessive receipts a 
payments of the air current of a disk periphery within equipment and pressing down the increase in ♦***, also 
compared with the former, it is necessary to protect a disk from the magnetic-flux disclosure from an actuator side. 
[0008] While the purpose of this invention realizes pure environment which employed the dust-removing performan 
of filter original efficiently effectively in the rotating-disk type storage carrying rocking actuators, such as such a 
magnetic disk unit The cooling efficiency of exoergic parts in equipment, such as a voice coil motor and Read/write 
is high. Moreover, it is suitable also for actuator side external intercooling, a disk is isolated from an actuator, and it 
in the influence of **** and magnetic-flux disclosure realizing few reliable rocking actuator type rotating-disk type 
storage. 
[0009] 

[Means for Solving the Problem] The record disk of one or more sheets with which the laminating of this invention w 



carried out in order'to attain the above-mentioned purpose, The recording head which write record of this record disk 
and the support arm which supports this recording head, In the rotating-disk type storage equipped with the arm axis 
rotation which supports this support arm to a rockable, the drive section which makes the aforementioned support ar 
rock through this arm axis of rotation, and the case which isolates these from the external world It is characterized by 
establishing an isolation means to isolate the aforementioned record disk from the dust of the aforementioned drive 
section, between the aforementioned record disk and the aforementioned drive section. 

[0010] As for the aforementioned isolation means, at least a part is constituted by the magnetic material, moreover, 
moreover, the aforementioned isolation means A part is constituted by the aforementioned arm axis of rotation, 
moreover, the aforementioned isolation means It is related with the hand of cut of the aforementioned record disk, fr 
the arm axis of rotation The isolation section of an upstream, The arm axis-of-rotation section and the air current wh 
consisted of the isolation section of a downstream and was guided to the exterior of the aforementioned record disk b 
the upstream isolation section of the aforementioned arm axis of rotation, and the aforementioned arm axis-of-rotatio 
section from the arm axis of rotation It is characterized by changing with the composition which carries out a ** styl 
by the downstream isolation section of the aforementioned arm axis of rotation. 

[001 1] Moreover, it is characterized by for the aforementioned isolation means to be the isolation wall which divides 
the inside of the aforementioned case so that the air volume by the side of the aforementioned drive section installati 
may become small than the air volume by the side of the aforementioned record disk installation, and it carries out th 
the 1st opening which takes in in an air current to an aforementioned drive section side, and the 2nd opening return a 
air current from an aforementioned drive section side to an aforementioned record disk side are prepared as the featu 
from an aforementioned record disk side in the 

[0012] Moreover, it is characterized by forming the air current way which circulates the aforementioned air current 
from the 1st opening of the above to the 2nd opening of the above along with the wall of the aforementioned case by 
the side of the aforementioned drive section. 1st ** style means by which the 1st opening of the above takes in the 
aforementioned air current to the aforementioned drive section side to the rotation downstream of the aforementione 
record disk is established, moreover, the 2nd opening of the above It is characterized by preparing the 2nd ** style 
means which takes in the aforementioned air current to the aforementioned record disk side in the rotation upstream 
the aforementioned record disk. 

[0013] Moreover, the record disk of one or more sheets with which the laminating of the above-mentioned purpose w 
carried out and the recording head which write record of this record disk, The support arm which supports this 
recording head, and the arm axis of rotation which supports this support arm to a rockable, In the rotating-disk type 
storage equipped with the drive section which makes the aforementioned support arm rock through this arm axis of 
rotation, and the case which isolates these from the external world It is attained by the rotating-disk type storage 
characterized by forming the air current way which circulates the air current from the aforementioned record disk sid 
along with the wall by the side of the aforementioned drive section of the aforementioned case. 
[0014] Moreover, the aforementioned air current way is characterized by arranging the air filter, the aforementioned 
case is characterized by equipping the outer wall along the aforementioned air current way with the radiation fin, the 
aforementioned air current way is characterized by arranging all or a part of digital disposal circuit, and the 
aforementioned digital disposal circuit is characterized by being attached through a thermolysis means. 
[0015] Moreover, the disk of one or more sheets with which the rotating-disk type storage of this invention records 
information and by which the laminating was carried out, The recording head which write record of the aforemention 
disk, and the support arm which supports the aforementioned recording head, In the rotating-disk type storage equipp 
with the arm axis of rotation which supports the aforementioned support arm to a rockable, the drive section which 
makes the aforementioned support arm rock through the aforementioned arm axis of rotation, and the case which 
isolates these from the external world An isolation means to isolate the inside of the aforementioned case in the disk 
room where the laminating of the aforementioned disk was carried out, and the actuator room which consists of the 
aforementioned mechanism mechanical component is established, the aforementioned isolation means The isolation 
wall prepared in the upstream from the aforementioned arm axis of rotation about the hand of cut of the aforementio 
disk, It consists of the aforementioned arm axis of rotation and an isolation wall prepared in the downstream from th 
aforementioned arm axis of rotation. The air current between disks guided to the outside of the aforementioned disk 
according to the aforementioned disk room side of the isolation section which consists of the aforementioned upstrea 
isolation wall and the aforementioned arm axis of rotation While having the isolation box-frame construction which 
makes the air volume of ****** and the aforementioned actuator room below the air volume of the aforementioned 
disk room with the aforementioned downstream isolation wall From the first opening prepared in the aforementioned 
actuator room between the aforementioned upstream isolation wall and the aforementioned case wall inside In 
accordance with the case wall inside of the aforementioned actuator room, the air current way which results in the 
second opening prepared between the aforementioned downstream isolation wall and the aforementioned case wall 
inside is constituted. While rr nging m in exoergic p rts, such s voice coil motor nd Re d/write IC, nd n ir 



filter to tiie aforementioned air current on the street, it is characterized by equipping the outer wall along the 

aforementioned air current way with the radiation fin. 

[0016] 

[Function] Since a record disk is isolated from the dust produced in the drive section according to the above-mention 
composition, a record disk can be held by pure environment. Moreover, after making the air current produced by 
rotation of a record disk flow into a drive section (actuator) side and cooling exoergic parts, such as a voice coil moto 
and IC, it can return to a disk room side through a filter. At this time, the cooling air current by the side of an actuato 
restrained by the passage of a case wall inside, and in order to flow as a jet, adhered to a case wall, eccrisis of the hea 
to the case wall shell exterior by the side of an actuator is also performed efficiently. Moreover, since the disk room 
and the actuator room are isolated for the arm axis of rotation as some isolation walls, it becomes possible to acquire 
the high dust recovery efficiency in which filter efficiency was employed efficiently. 

[0017] Especially the amount of dust by which a uptake will be carried out with a filter if the dust concentration in 
equipment is uniform at each loculus when regular raising dust is assumed to an actuator side is =(amount of dust) 
(filter efficiency) x(filter flow rate) x (dust concentration). 

Although it can think, even if it assumes the same filter flow rate, in the case of the structure of isolating a disk room 
from an actuator within equipment, the amount of dust of a disk room is considered to rate of filter disclosure (1-filte 
efficiency) double further, when not isolating like this invention. When it follows, for example, the filter of 99% of 
filter efficiency is used, environment pure 2 more figures is realized from the equipment of the structure which is not 
isolated to a disk room. However, if the air current leaked to a disk room arises from an actuator room without mindi 
a filter, substantial filter efficiency will fall [ the part ]. The dust disclosure to the disk room from the crevice betwee 
the arm axis of rotation and a downstream isolation wall is prevented by pressing down static pressure recovery of th 
air current by the side of an actuator room at the same time it carries out the ** style of the air current of a support ar 
downstream with a downstream isolation wall with this composition about this point. 

[0018] Moreover, when the sudden raising dust within equipment is assumed, the amount of dust in equipment is 
expressed as ****** of the function which carries out index reduction by making into a time constant time freshenin 
the air of a disk room and an actuator room with the air purified with the filter. In this invention, it makes it possible 
suppress the average existence life of dust to a swap time grade with the filtering air of a disk room air volume by 
stopping the air volume of a disk room small in the possible range, and stopping the air volume of an actuator room 
further smaller than the air volume of a disk room, these — others ~ since receipts and payments of the air current mo 
than required are restrained on most disk peripheries according to the composition of this invention — the ****** 
reduction between disks - it carries out Moreover, there is also an operation which protects a record disk from the 
magnetic leakage flux from a voice coil motor by constituting the isolation wall of arm both sides from a magnetic 
material. 
[0019] 

[Example] Hereafter, some examples of this invention are explained with reference to a drawing. In addition, in the 
following drawings, the same sign is given to a part for the same structured division, and the explanation is omitted. 
Drawing 1 is the cross section showing the magnetic disk unit which is one example of this invention. In drawing 1 , 
two or more sheet laminating of the disk 1 is carried out, and it rotates in the direction shown by the arrow A of 
drawing 1 focusing on the disk axis of rotation 2. On the other hand, the head slider 1 1 which carried the recording 
head is attached in the support arm (only henceforth an arm) 3, and rocks an arm 3 by the arm axis of rotation 4. This 
equipment has taken the sealing structure sealed by the case 6 from the external world. Moreover, the upstream 
isolation wall 7, the arm axis of rotation 4, and the downstream isolation wall 8 constitute an isolation means to isola 
a disk 1 from the actuator of voice coil motor 5 grade from the case 6 interior. In this example, while reducing the 
excessive air volume of an actuator room and making an actuator room below into a disk room air volume by making 
case configuration into the configuration which cut the upper right section toward drawing 1 , air current circulation 
improved. 

[0020] Moreover, the mainstream way 15 used as the path of a circulating flow B is formed by the gap 14 and the air 
current guide 25 between the 1st opening 12 between the upstream isolation wall 7 and a case 6, the 2nd opening 13 
between the downstream isolation wall 8 and a case 6 and a voice coil motor 5, and a case 6. Especially the interior 1 
of an air current proposal of the case 6 side of the 1st opening 12 which is the entrance of the mainstream way 15 
extended smoothly the case wall by the side of a disk 6 to the disk tangential direction to the mainstream way 15 by 
side of a voice coil motor 5, and is connected. 

[0021] Drawing 2 is the cross section of the arm axis of rotation. Especially in this example, about the arm axis of 
rotation 4, it considers as the shape of a cylindrical shape of a radius uniform in the direction of a disk laminating, an 
further, a labyrinth 17 is formed between cases and seal nature is raised to it so that it may illustrate. And the gap 14 
between a voice coil motor 5 and the case wall inside 18 is constituted as an air current way. 
[0022] Dr wing 3 is the xi 1 cross section of the IC section of dr wing 1 . IC10 nd the he t sink 27 for sign 1 



processing are attached in the mainstream way 15 side, and it functions on the air current guide 25 also as a thermoly 
means of IC 10 by this so that it may illustrate. Of course, there may not be a heat sink 27, when generation of heat of 
IC10 is not large. Furthermore, as shown also in drawing 1 , the air filter 9 is attached in the 2nd opening 13 side oft 
air current guide 25. 

[0023] In such composition, if a disk 1 rotates in the direction of A of drawing 1 , a part of air current around which 
takes and turns to a disk 1 will flow out of the 1st opening 12 into the mainstream way 15 by the side of an actuator, 
and it will form the circulating flow B which returns from the 2nd opening 13 to the disk section. This circulating flo 
B emits heat outside through the wall surface of a case 6 at the same time it cools a voice coil motor 5 and IC10 on t 
mainstream way 15. Moreover, since the dust contained in this circulating flow is purified by the air filter 9, the insid 
of equipment is always kept pure. 

[0024] Here, when the interior 16 of an air current proposal of the 1st opening 12 is the field extended smoothly from 
die periphery tangent of a disk 1 , the high-speed flow of the periphery section of a disk 1 is guided to the mainstream 
way 15, adhered to the inside of a case 6, and it is drawn to an air filter 9, adhered to the inside of a case 6. Moreove 
the inside 18 which constitutes the mainstream way 15 of a case 6 consists of smooth surfaces, and the adhering air 
current exfoliates. Furthermore, it is prevented by approaching outflow side 30 of a gap 14 and forming the air curre 
guide 25 that outflow side 30 of a gap 14 becomes expansion passage, and the dynamic pressure of a circulating flow 
falls. Thereby, the heat transfer effect of the inside 18 by the side of the mainstream way 15 of a case 6 is very high. 
Furthermore, in this example, the air current guide 25 functions also as a heat sink which cools IC10 efficiently. 
[0025] On the other hand, the air current between disks is restrained with the upstream isolation wall 7, the arm axis 
rotation 4, and the downstream isolation wall 8, and elevation of windage loss and **** is suppressed. Moreover, it i 
also simultaneously prevented by the upstream isolation wall 7 that the magnetic flux of a voice coil motor 5 is 
revealed to a disk 1 side. 

[0026] However, since it becomes low voltage by the pressure loss by the arm 3 about the downstream of the arm 3 
about the hand of cut of a disk 1, it is easy to produce the leak which absorbs the air current by the side of an actuato 
from between the arm axis of rotation 4 and the downstream isolation walls 8. If this amount of leaks increases, the 
circulation efficiency and dust recovery efficiency of an air current will fall. Especially in this example, the seal natu 
of this portion is raised by guiding so that the disk periphery air current C may be applied to the downstream isolatio 
means 8, and forming the pressure-recovery section 23 between the arm axis of rotation 4 and the downstream isolat 
means 8 by the upstream isolation means 7 and the arm axis of rotation 4. Windage loss and **** are small and the 
high magnetic disk unit of the efficiency of cooling and dust recovery is realized by these operations. 
[0027] The example constituted so that the cooling effect might be fUrther raised to drawing 4 is shown. The cooling 
effect is further heightened by forming the external radiation fin 19 in a case 6, and cooling this by the external fan 2 
so that it may illustrate. In this case, unlike the case where it cools from a disk room side, the temperature distributio 
about the direction of a disk laminating are small stopped by the external fan, and the reliability of equipment improv 
by him. 

[0028] Other examples are shown in drawing 5 . In this example, the upstream spoiler 21 is attached in the 1st openi 
12, the downstream spoiler 22 is attached in the 2nd opening 13, and the air current circulation to the mainstream wa 
15 is promoted. 

[0029] As especially shown in drawing 6 , the upstream spoiler 21 consists of spoiler 21 between disks a, and spoiler 
21 between disk cases b. Spoiler 21 between disk cases b prevents that the amount of circulating flows in which the ai 
current which flows out of between disks flows into the mainstream way 15 by turning to the depression of 31 betwe 
disk cases immediately decreases. Therefore, as for an upstream spoiler, a spoiler 21 between disk cases b independe 
is effective for an improvement of circulation efficiency. Moreover, when the interval of 31 between disk cases is 
narrow and it is impossible to insert spoiler 21b, an upstream spoiler may consist of only spoiler 21 between disks a. 
[0030] Similarly, although spoiler 22between disks a and spoiler 22between disk cases b can be considered also abou 
the downstream spoiler 22 as shown in drawing 7 , since it is the main purposes to lower the pressure of the 
downstream of an air filter 9, when only reinforcement of the amount of circulating flows is the purpose, it is not car 
about even if it constitutes the downstream spoiler 22 only from spoiler 22between disks a. however, in adjusting the 
temperature distribution by windage loss, stopping a circulating flow since the enhancement effect of the amount of 
circulating flows was small, while there was an effect which spoiler 22between disk cases b arranges the windage lo 
between disk cases between disks, and eases the temperature distribution of the direction of a disk laminating, it adju 
the length of spoiler 22between disk cases b - things are effective of course - improvement in circulation efficiency 
the upstream spoiler 21 and the downstream spoiler 22 - one of composition is also effective 
[0031] Following drawing 8 is the cross section of the example when not preparing cooling passage by the side of an 
actuator, this example is the structure which did not establish cooling passage in an actuator side, but isolated the dis 
room completely by the upstream isolation wall 7, the arm axis of rotation 4, and the downstream isolation wall 8 
gr de. Equipment is sm 11, nd when cooling only with sufficient extern 1 intercooling c n be performed, such 



composition is also effective for reduction of windage loss and ****, and the cleaning of a disk room. 
[0032] Drawing 9 is drawing showing the example which realized this invention most simply. In this example, in ord 
to guide the flow meeting a voice coil motor 5, it has shown the air current to the air current guide 25 in which the 2n 
air current guide 26 was installed, and IC10 was installed. In the case of this example, decline in the thermolysis 
efficiency to the about five-voice coil motor equipment exterior and decline in the dust-removing efficiency by the le 
of an air current from the arm axis-of-rotation circumference by static pressure elevation at an actuator room are 
produced. Furthermore, with the composition of drawing 9 , although the capacity of an actuator room is larger than 
required and a dust recovery performance falls also by this, if a disk rotational frequency is quick and an air filter flo 
rate is fully securable, effects, such as a certain amount of dust removing, cooling, and **** reduction, are expected 
also by this composition. 

[0033] Drawing 10 is drawing showing the example when not using the arm axis of rotation 4 as a part of isolation 
means. In this example, the disk 1 is isolated with the isolation wall 28 which has penetration mouth 28a of an arm 3 
Moreover, by making an arm 3 into the bent configuration, it constitutes so that penetration mouth 28a may become 
minimum, this following — IC10 - the 1st opening 12 — it is immediately arranged through the thermolysis means 
29 down-stream In this case, since it flows adhered to the wall of a case 6 without diffusing the air current from a dis 
1 near the 1st opening 12, if support and thermolysis of IC10 can be performed, the thermolysis means 29 is enough 
and does not need to serve as an air current guide. 
[0034] 

[Effect of the Invention] By this invention, also in a rocking actuator type magnetic disk unit, structure of isolating a 
disk room from an actuator room is realized without sacrificing space efficiency, and windage loss and **** are sma 
and can form the high circulating-flow way in equipment of a cooling performance and dust recovery efficiency. 



[Translation done.] 



